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THE INSTITUTE 


The Leduc discovery in central 
Alberta put Canada on the world 
oil map in 1947 and generated 

a wave of exploration for oil and 
gas across the western prov- 
inces. With it came sudden and 
unexpected requests for geo- 
logical information to place the 
new data into perspective. Field 
parties of the Department's Geo- 
logical Survey of Canada had 
been investigating the area since 
the last century, but now more 
detailed information was needed. 
The Geological Survey responded 
to the new challenge by open- 
ing a Calgary office in 1950. Ten 
years later it made plans for the 
expansion of the Calgary office 
which led to the establishment 
of the Institute. 


The Institute of Sedimentary and 
Petroleum Geology was opened 
in 1967 in Calgary. The main 
task of its scientific staff was to 
explore the geology of the sedi- - 
mentary basins in the west and 
north ; to carry out investigations 
and research in petroleum geo- 
logy and geochemistry, sedi- 
mentary petrology, clay minera- 
logy and paleontology, and to 
maintain laboratories, a store- 
house of drilling cores and rock 
samples, and a library. 


Calgary is a natural centre for 
the Institute. It is the home of 
some 2,000 geologists, and hun- 
dreds of other earth scientists, 
such as geophysicists, geochem- 
ists and engineers. It is the 
headquarters of most oil com- 
panies in Canada and the site of 
many related research organiza- 
tions. 


The Institute is housed ina 


$2,500,000 building on a 15- 
acre site adjacent to the Uni- 
versity of Calgary campus. The 
strength of the Institute lies in 
its staff of respected scientists 
whose field and laboratory in- 
vestigations are recorded in 
published maps and reports. To 
back up staff field work, it has 
some of what are recognized to 
be the finest laboratories in Can- 
ada: organic and inorganic 
chemistry, clay mineralogy, sedi- 
mentary petrology, and macro- 
and micropaleontology. 


The reputation of the Institute is 
such that renowned researchers 
have joined the staff and foreign 
scientists often visit to do 
research. 


The Institute can call on highly 
competent specialists who fre- 
quently are acknowledged in- 
ternational authorities in their 
respective fields. It can count 
also on the services of the many 
specialists in very narrow fields 
of science, without whom no 
meaningful research could be 
accomplished. To take one field 
as an example: a remnant of one 
particular fossil, of a type that is 
not often found in Canada, may 
have been found in an isolated 
well. Such a fossil may have 
been the lifetime concern of three 
or four men, or even only one 
man in North America, or in the 
world, and the specimen will be 
sent to him. He will be the only 
man who can determine its age 
and environment with absolute 
certainty. His result could de- 
cisively influence the analysis 
of a whole geological area, say 
the Sverdrup Basin, in which 
the fossil was found. 
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FIELD WORK 


On the Mainland 


The Institute has given top prio- 
rity to the scheduled completion 
of a broad reconnaissance cov- 
erage of the unmapped parts of 
its territory by 1976. 


To do this, it has included, in its 
field studies, large aircraft-sup- 
ported ‘Operations’ in the Yukon, 
Northwest Territories and the 
northern Rockies. Such opera- 
tions are combined studies and 
include experts in stratigraphy, 
paleontology, structural geology 
and, perhaps, geophysics and 
surficial geology. One scientist 
on the operation handles logis- 
tics and coordination. 


The studies take two or more 
years to complete. During this 
time, the Institute makes the 
information available to the pub- 
lic through the various types of 
reports and preliminary maps 
of the Geological Survey. 


Operations Liard and Smoky 
were two programs in the northern 
Rockies and Foothills. Operation 
Liard extended from the British 
Columbia- Yukon border, 60 
degrees north latitude, south to 
57 degrees north latitude, and 
Operation Smoky continued 
south to about 55 degrees north 
latitude. The object was to in- 
vestigate in detail the rock layers 
within the region, to establish 
the framework of the strata, and 
to compare and relate this to 
the geology of the Rockies to 
the south. 


Personnel on Operation Por- 
cupine examined the mainland 
area of the Yukon and North- 


west Territories north of 65 de- 
grees north latitude and west of 
132 degrees west longitude, an 
area of about 80,000 square 
miles, extending north to the 
Arctic Ocean. The goal was to 
study the chronological order 
in which strata were laid down 
and to look into the complex 
structure of the various moun- 
tain systems in the region. 


Scientists on Operation Norman 
investigated an area of about 
145,000 square miles to the east 
of that covered by Operation 
Porcupine during the period 
1968 to 1971. This area extended 
between 64 degrees north and 
the Arctic Ocean and between 
119 and 132 degrees west lon- | 
gitude. Their work included 
bedrock mapping, studies of the 
rock layers, examination of glacial 
and surficial deposits and an 
evaluation of the area’s eco- 
nomic potential. 


In the Arctic 


Reconnaissance geology in the 
islands, which began in 1947, is 
virtually complete, allowing 
scientists to move on to more de- 
tailed studies. The geological 
history and a framework for - 
identifying and naming the 
various strata have been estab- 
lished. These, with the published 
knowledge of the distribution of 
potentially oil- and gas-bearing 
sedimentary basins, have con- 
tributed to the great increase in 
oil exploration in the Arctic Is- 
lands and the Mackenzie Delta. 


In the early 70’s the Institute 
issued a comprehensive report 
accompanied by colored maps 


Geological map of part of the Arctic Islands 


Mor detailed geology of part of Fosheim Peninsula, Ellesmere Island 
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on the more than 200 million- 
year-old Carboniferous and 
Permian rock formations of Axel 
Heiberg Island and western 


~ Ellesmere Island. Although the 


report and its compilation was 
the work of one man, the actual - 
field geology engaged several — 
scientists over a few years. 


Another report gives the results — - 


of a study conducted into the 
geology of the Bathurst Island 
group and Byam Martin Island. 


In 1972 the Institute neared | 

completion of an airborne geo- 
logical study of southwest © 
Ellesmere Island and western 
Devon Island. Parts of this area 
had been covered in 1955 during 
Operation Franklin, but more 
data are now required because of 
the greatly increased pace of 
petroleum exploration. 


Updating information on the 
region Is a continuing process 
using both surface and subsur- 
face data as it becomes available 
through the search for petroleum. 
This not only leads to an in- 
creased understanding of the 
geology in the Arctic region, but 
it will result in more efficient 
mineral exploration and extrac- 
tion and the ability to evaluate 
reliably the mineral potential of 
the region. 


/ Basin Analysis. - 
Basin analysis i oe a geo- . 
_ logist’ s point of view, the crown 
ing effort of the geological i inm- 
vestigation of a basin, such as 
_ the Sverdrup Basin in the Arctic: 
lands. It ties together many - 
dividual studies ; it i t analyzes 
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_ Sune a major: i taking takes / 
many years to c de.The 
- analysis proceeds yr each basin 
_ from the beginning of its ex- 
ploration, and it is updated as 
more information becomes avail-— 
able. Each basinis analyzedin 
this manner, the Sverdrup Basin 
for instance, or the Beaufort Sea 
Basin at the northern coast of — 
the Northwest and Yukon Terri- _ _ 
tories. Each basin has undergone —y 
its own history ; it has received 
more or less sediment than the 
next basin, different types of 
sediments at differenttimes,and 
each basinhas undergonedif- 
ferent tectonic processes,suchas  _- 
folding and faulting of the sedi- 
ments. Each will have a potential — 
for oil and gas thatis very dif- > 
ferent from that of another basin. _ 


How is this highly complex anc 
involved task accomplished? _ 
First, itis ateam effort, engaging 
the services of many experts and 
several area geologists. Acorrela- 
tion of all the findings will allow 
an assessment of the happenings _ 
within a basin duringeach geo- 
logical time interval, which must — 
be thought of asverylong pe- 
riods of time, each involving 
many millions of years. During 
each of these intervals, different _ 
rocks willhave accumulatedin — 
_ different parts ofthe basin. For 
_ instance, rocks that serve asa 


1. A typical light camp for geologists working in the 
Arctic Islands 


2. A base camp for ISPG staff working in the 
Sverdrup Basin area of the Arctic Archipelago 
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source for oil and gas, such as 
shales, might occur in one part of 
the basin. Ideally, reservoir rocks, 
such as porous sands and reefs, 
may occur in the same interval 
close to them, allowing oil and 
gas to migrate into them over 
long periods of time. Once inside 
the reservoir rocks, oil and gas 
may be trapped in structures and 
held in by impermeable barriers. 
What is important here is the 
‘assessment of these possibilities. 
For instance, will gas and oil be 
found in a certain interval ? Will 
they occur in certain parts of the 
basin ? Another important aspect 
of basin analysis is the orienta- 
tion of data in the basin. A single 
wildcat well is useless to explora- 
tion if the meaning of the data 
obtained from it cannot be ascer- 
tained. The Institute can put 
isolated data into their context. 


The Institute has intensified its 
basin analysis studies of northern 
and Arctic petroleum basins to 
meet the need for data for federal 
policy decisions. Arctic Canada 
may well become one of the 
major oil regions of the world. The 
federal government has entire 
jurisdiction over this region so it 
is faced with the responsibility 
both to encourage and to control 
the surge of activity. Regula- 
tions must be based on detailed 
geological knowledge. 


Coal 
After some years of being the 
Cinderella of the energy packet, 


_coal has again become an eagerly 
sought fuel resource. 


The Institute plans to initiate 
studies of coal potential. One of 
these new projects is a joint drill- 
ing program of the Geological 
Survey of Canada with the Prov- 
ince of Saskatchewan. The ob- 
ject of this two-year field pro- 
gram Is to evaluate lignite coal 
resources In southern Saskatch- | 
ewan Suitable for strip mining 
and to establish whether or not 
economic coal seams are present. 


LABORATORY WORK 


All field work by officers of the 
_ Institute is supported by labora- 
_ tory work including X-ray fluo- 


__ rescent analysis, macropaleon- 


tology, micropaleontology, chem- 
ical analysis and the production 

_ of thin sections or rock samples 

for petrographic study under the 

_Mmicroscope. _ 


___ Because of the increasing im- 
_ portance of geochemical studies, 
a program in organic geochem- 
_ istry has been started to assess 
the oil and gas potential in rela- 
_ tively unknown areas. Fine- 
grained rocks from wells and 
outcrops show traces of hydro- 

_ carbon gases, indicating the type 
and amount of petroleum that 

__ may be found before any actual 
discoveries are made. Institute 
scientists run gas analyses on 
~samples from selected boreholes 
in Alberta, Saskatchewan, and 
Northwest Territories and all wells 
drilled in the Arctic Islands, and 
they determine total carbon and 
organic carbon content by high- 
temperature combustion. In ad- 
dition to identifying petroleum 
source rocks, the use of organic 


- geochemical reconnaissance in 


the Arctic will aid in basin analysis 

__and enable Institute scientists to 
correlate their results with the 

geochemical information gen- 

_ erated by petroleum companies 

operating in northern Canada. 


_ In some geochemical projects, 
Institute scientists are working 


_. jointly with industry and I'Institut 


francais de pétrole in France. 
_ Their object is to correlate chem- 
ical and geological data in an 


effort to group oil types and es- 
tablish the interrelationship of 
source rocks with hydrocarbon 
reservoirs to gain a better under- 
standing of how and why oil is 
generated and accumulated. 


The Institute’s paleontology 
subdivision dates rocks and de- 
termines the environment of the 
time during which they were 
deposited, by examining the 
organic remains contained in the 
rocks. Such remains include 
microfossils that can be seen 
only with a microscope and 
macrofossils that are visible to 
the naked eye, but require micro- 
scopes for intensive study. Plant 
microfossils and invertebrate 
macrofossils are the most widely 
distributed and therefore the 
most valuable. If enough fossils 
are preserved, accuracy of dating 
is well within two per cent. But 
their use necessitates a detailed 
knowledge of the biological struc- 
ture, family classification, life 
habits and evolution of the 
various groups of organisms. 


The examination of fossils 
brings to light a number of facts 
about circumstances at the time 
of deposition : marine or non- 
marine conditions, water depth, 
salinity, nature of the bottom and 
water turbulence. As a result of 
the assessment and dating of 
ancient environment within a 
region, scientists are able to re- 
construct the geography of the 
region during different eras and 
produce a complete geological 
history of the region. 
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1. Sedimentary petrology laboratory 
2.Clay mineralogy laboratory 


3.Chemistry laboratory 
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Universities are being en- 
couraged to pursue special re- 
search projects selected and 
supervised by the Institute per- 
mitting graduate students, in 
particular, to research theses that 
they might otherwise not be able 
to attempt. This cuts down the 


__ Institute’s costs and provides 
- gainful employment. 
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1.Drill core examination room 
2.Borehole cutting examination room 
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1. Machine shop for instrument building and repair 


2.Geological cartography section 
3. Preparing thin sections of rocks 
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